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a b s t r a c t

Using a web-based survey conducted among 2,481 Namibian, aged 18 years or older, the factors and
motivations driving individuals’ decisions on marine fish consumption, spatial fish consumption, and
possible strategies to promote domestic marine fish consumption were explored. Most participants
(97.9%) were aware of the importance of fish in the human diet, with many preferring hake (Merluccius
capensis and M. paradoxus) (31.5%) and Cape horse mackerel (Trachurus capensis) (21.7%). Most
respondents (64.1%) were poor fish consumers, consuming fish once a week or once a month.
Participants claimed that they mostly purchased marine fish from retail fish shops (50.7%), wholesale
fish companies (18.8%), and the Namibian Fish Consumption Promotion Trust (17.4%). Factors affecting
marine fish affordability in Namibia were explained with a Logit Model, with age, education, gender,
monthly income, and region of residence as the explanatory variables. Responses regarding fish
affordability were principally driven by age, education, and monthly income (p < 0.05). The Khomas
region purchased the most marine fish (60,764.8 weighted kg) in 2019. There was a consensus across
all participants that regular fish consumption is beneficial to human health; however, participants
listed affordability and accessibility of marine fish as critical constraints. Results indicate that Namibian
marine fish consumption is poor and needs to be promoted. Results suggest ways to stimulate marine
fish consumption locally and elsewhere to meet the UN Sustainable Development Goal 2 to end hunger
and alleviate malnutrition.

© 2021 Published by Elsevier B.V.
1. Introduction

Protein is one of the principal nutrients essential for human
ealth and it is found in fish and fish products among other
rotein-rich foods, such as eggs, chicken, and milk. Many fish,
specially marine fish, are high in omega-3 fatty acids, which
re heart-friendly, and provide a range of health benefits. A
utritious diet is important, and thus it forms part of the Fish
nd Agricultural Organisation (FAO) definition of food security
FAO, 2020). The association between a fish-rich diet and human
ealth benefits is well recognised (Leek et al., 2000; Sándor et al.,
011; Schonfeldt, 2013; Maciel et al., 2019), especially in infants,
oung children, and pregnant women. Although there is variation
n nutritional profile among various fish species, generally, fish
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E-mail address: erasmus.victoria@yahoo.com (V.N. Erasmus).
ttps://doi.org/10.1016/j.rsma.2021.101921
352-4855/© 2021 Published by Elsevier B.V.
is the most important animal-source protein in the human diet
(Sándor et al., 2011; Chan et al., 2019).

Malnutrition is on the rise globally. In 2019, about 820 million
people globally were estimated to be chronically undernourished
in comparison to 777 million in 2015 (FAO et al., 2019). Many
African countries, including Namibia, are battling hunger and
malnutrition. By 2019, about 20% of the population in Africa were
undernourished (FAO, 2020). Even though Namibia has a large
fishing industry, nearly 30% of the population is food insecure
(FAO, 2019) and more than 20% of the total population were
undernourished in 2015 (Bennett et al., 2018). Consuming nu-
tritious food will shrink malnutrition levels, which is the key
target for the UN Sustainable Development Goal 2 (zero hunger)
(UNDP, 2016). Given the significant role of fish consumption in
food and nutrition security, Namibia is ideally in a better position
to address malnutrition and hunger because it produces adequate
fish to feed its population which was about 2.4 million in 2017
(NSA, 2017). There have been calls in local media to stimulate

https://doi.org/10.1016/j.rsma.2021.101921
http://www.elsevier.com/locate/rsma
http://www.elsevier.com/locate/rsma
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rsma.2021.101921&domain=pdf
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omestic fish consumption in Namibia (e.g., The Namibian, 2019),
ut domestic fish consumption remains relatively low. The litera-
ure on the perception and factors affecting domestic marine fish
onsumption in Namibia is lacking.
The Namibian fishing industry is recognised worldwide be-

ause it has relatively well-managed fisheries (Sumaila et al.,
004; Paterson et al., 2013), and it supplies fish and other seafood
roducts to more than 80 countries including Spain, Portugal,
nd France (MFMR, 2018, 2019). As such, the Namibian marine
ishery is highly commercialised. Namibia ranks third in Africa
or capture fish production (MFMR, 2015; (NPC, 2017). Addi-
ionally, the Namibian fishing industry is listed among the top
our sectors sustaining the country’s economy (MFMR, 2018).
lthough the Namibian fishing industry is categorised into aqua-
ulture fisheries and marine fisheries, most of its fish and fishery
roducts come from the marine fishery (MFMR, 2018; Bronn-
ann et al., 2020). Globally, fish consumption is remarkably high,
specially in countries where it is produced. For instance, in Nor-
ay, about 90% of Norwegian Atlantic herring (Clupea harengus)

caught in 2010 was used for human consumption in Norway
(FAO, 2012). Local fish consumption in Namibia is low, despite
several initiatives to promote it. Chiripanhura and Teweldemed-
hin (2016) reported it at 12 kg per capita per year in 2006 (NPC,
2008). Initiatives to increase domestic fish consumption include
the establishment of the Namibia Fish Consumption Promotion
Trust (NFCPT) in 2001 (Musaba and Namukwambi, 2011; Pater-
son et al., 2013) to ensure fish affordability and accessibility.
NFCPT has fish shops in 13 of the 14 regions in Namibia (NFCPT,
2019). Additionally, in 2010, the Namibia Alliance for Improved
Nutrition (NAFIN) was launched to alleviate chronic malnutrition
in the country. Despite these interventions, malnutrition remains
deep-rooted in Namibia (MOHSS and ICF International, 2014).

While the importance of fish consumption is clear, studies
on fish consumption in Namibia are limited but common in
other countries such as Bangladesh (Haque et al., 2019), Bul-
garia (Stancheva, 2018) and Nigeria (Adeniyi et al., 2012). The
only available study on fish consumption in Namibia (Musaba
and Namukwambi, 2011) identified socio-economic factors as
the key determinants of consumer fish purchase in Windhoek.
Our study differs from the previous one (which only focused
on three fish species: Cape horse mackerel Trachurus capensis,
ake Merluccius capensis and M. paradoxus, and snoek Thyrsites
tun) in that it focuses on all types of marine fish, factors driving
omestic marine fish consumption, and the data were collected
cross Namibia. The objectives of this study were therefore to:
i) establish an understanding of the Namibian community’s per-
eption of domestic marine fish consumption; (ii) explore the
nowledge of the importance of fish consumption to the human
iet; (iii) quantify spatial domestic fish consumption in Namibia
n 2019; and (iv) identify factors influencing domestic marine fish
onsumption and discuss practical methods to boost domestic
arine fish consumption. Information on domestic marine fish
onsumption can be used as a tool to guide policymaking. Results
an identify the social, economic, and environmental factors that
etermine fish consumption, can help find the ‘hotspots’ where
nterventions should be prioritised, and thus be instrumental in
romoting domestic marine fish consumption across the country.

. Materials and methods

.1. Study area

This study was carried out in Namibia, a country in southern
frica with a total area of 823,290 km2 (UNSD, 2019) and a
oastline of 1,572 km. Namibia is a maritime state located be-
ween 17◦12’ S and 29◦30’ S, where it is bounded in the west by
2

he Atlantic Ocean. Namibia is partitioned into 14 administrative
egions: Erongo, Hardap, Kavango East, Kavango West, !Karas,
homas, Kunene, Ohangwena, Omaheke, Omusati, Oshana, Os-
ikoto, Otjozondjupa and Zambezi (Fig. 1). With a population
f 2.4 million in 2016 (NSA, 2017), Namibia is one of the least
ensely populated countries in the world, with 3.13 people per
quare kilometre (NSA, 2017). The Namibia Gini index, a repre-
entation of economic inequality was measured at 59% in 2018
UNDP, 2019). The unemployment rate was 33.4% in 2018 (Trad-
ng Economics, 2019). In 2017, only 20.5% of the population had
ccess to the internet (NSA, 2017).

.2. Data collection

The primary data were collected using a web-based survey
using Google Form tool) to better understand fish consump-
ion in Namibia. This was a voluntary survey that used an un-
estricted sampling method where anyone could complete the
uestionnaire. The survey had limited representativeness, par-
icularly those from vulnerable groups (e.g., those that have no
ccess to the internet) (Cohen et al., 2007). The survey targeted
dults aged 18 years or older residing in Namibia in 2020. The
tudy defined four age classes: (i) 18–29, (ii) 30–40, (iii) 41–
0, and (iv) 60+. Five levels of education were considered: (i)
ever schooled, (ii) Grades 1–7, (iii) Grades 8–12, (iv) Certificate,
nd (v) Diploma or higher. Based on the responses, participants
ere classified into four fish consuming classes: (i) non-fish con-
umers, (ii) poor fish consumers, (iii) moderate fish consumers,
nd (iv) regular fish consumers. Secondary data on regional ma-
ine fish purchases were sourced from the NFCPT to quantify
patial fish purchase in Namibia in 2019.
A web-based survey was used because this was a nationwide

urvey where a face-to-face or telephone survey was not possible
o meet the study objectives. Web-based surveys are inexpensive,
ield quick responses in a short period (Nagalakhmi and Trivedi,
015; Regmi et al., 2016), and are suitable when face-to-face
urveys are not possible (Nagalakhmi and Trivedi, 2015; Regmi
t al., 2016). A hyperlink that allowed participants to access
he Google Form survey was advertised on Facebook, LinkedIn,
hatsApp, and email groups. Participants had a month (24 June–
4 July 2020) to complete the survey. To maximise the number
f respondents, a contact person from each region was identified
nd asked to share the survey link on other email groups in their
espective regions. Participation in this survey was limited to
amibians with access to the internet. No incentive to encourage
articipation in the survey was given to the participants.

.3. Questionnaire design

The survey was conducted in English, the sole official language
n Namibia since 1990. Although few Namibians (2%) use English
s their first language (Central Bureau of Statistics, 2001), the na-
ional English literacy figures (which covers basic education) have
ncreased from 65% in 1991 to 81.3% in 2001, while the total
outh literacy rate rose to 92% during 1995 to 2004, and the adult
iteracy rate rose to 85% during the same period (Hanemann,
017). Therefore, it was acceptable to design the questionnaire
n English.

The survey contained 18 questions organised into three sec-
ions: the first section asked demographic information (e.g., age,
ender, and education level), the second section had questions on
ish consumption (e.g., the weekly fish consumed by participants),
nd the last section focused on the participants’ perception of
he affordability and accessibility of Namibian marine fish. Some
uestions from section two and three consisted of Likert-scaled
tatements used to record responses in a perception set (Burton
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Fig. 1. Namibia and its 14 administrative regions where the survey was conducted from June to July 2020.
et al., 1998). To ensure the anonymity of participants, no personal
information such as name or Identification Number was collected.
The questionnaire was preceded by informed consent and partic-
ipants had a choice to agree or decline to participate. The survey
completion time was estimated at six minutes on average. All
questions contained in the questionnaire were compulsory. The
questions were pilot-tested on 14 participants to make appropri-
ate changes before the commencement of the survey (Verbeke
et al., 2007).

2.4. Data analyses

A total of 2481 adults nationwide participated in the sur-
vey. The primary data collected through this web-based survey
were automatically stored in a Google Form spreadsheet and
downloaded as a .csv file. The Google Form tool performed ba-
sic descriptive statistics such as percentage, mean and frequen-
cies. A comprehensive data analysis was also performed to meet
the study objectives. Answers provided in open fields (e.g., fish
names) were proofread to guarantee consistent spelling.

To explore the knowledge of the importance of fish in the hu-
man diet, we presented the proportions of the respondents who
thought fish is important in the human diet, against those who
disagreed, in relation to their educational level. Pearson’s Chi-
squared test was used to test for significant differences among the
education level with regards to the knowledge of the importance
of fish in the human diet.

To establish the level of marine fish consumption in Namibia,
participants were asked to state their weekly frequency of fish
consumption and were classified into four categories depending
on the frequency of consumption. Those who never consumed
fish were classified as non-fish consumers, those who consumed
fish once a week were classified as poor fish consumers, those
who consumed fish two to three times a week were classified
as moderate fish consumers, and those who consumed fish four
or more times a week were classified as regular fish consumers.
To assess significant differences among the four fish consumer
classes, Pearson’s Chi-squared test was performed. Furthermore,
current age, education level, gender, monthly income, and region
3

of residence of survey participants were used as explanatory
variables in a Logit model to explain marine fish affordability.
Logit models have been extensively applied in fish consumption
studies (Musaba and Namukwambi, 2011; Onurlubas, 2013).

All statistical analyses were performed using R version 3.3.1
software (R Core Team, 2016, http://www.r-project.org/). Differ-
ences and associations were considered statistically significant
at p < 0.05. To quantify spatial domestic fish consumption in
Namibia in 2019, we obtained marine fish purchase data per
region from NFCPT database. The population is not homoge-
neously distributed across Namibia, e.g., the majority (52.1%) of
the Namibian population lives in rural areas (NSA, 2017). To
enable a comparison of fish purchase per region, the fish pur-
chase per region needed to be weighted by the population in
each region as per the 2016 national census (NSA, 2017). ArcGIS
was used to map the regional consumption of fish in Namibia.
The participants’ suggestions of actions to be taken to promote
fish consumption in Namibia were used in the recommendations
on the way forward in establishing practical methods to boost
domestic marine fish consumption.

3. Results

3.1. Demographic data of participants

A total of 2481 respondents completed the survey. The de-
mographic characteristics of the survey participants show that
most participants were from the Erongo region (36.7%) which is
a coastal town, followed by Khomas (31.7%). Participants were
predominantly 30–40 years old (46.4%), mostly females (58.4%),
and earned a total monthly income of more than N$10 000
(49.3%). A large fraction of the participants had a diploma or
higher education level (69.1%) (Table 1).

3.2. General awareness about the importance of fish in the human
diet

Most participants (97.9%) agreed that marine fish is important
in the human diet. Considering the level of education, most re-
spondents who did not seem to know the importance of including

http://www.r-project.org/
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able 1
emographic characteristics of the survey participants (% of respondents,
= 2481).

Variables Percentage

Gender
Female 58.4
Male 41.5
LBGT 0.1

Age group (years)

18–29 33.9
30–40 46.4
41–60 18.7
+60 1

Level of education

Never schooled 0.3
Grade 1–7 0.3
Grade 8–12 18.4
Certificate 11.9
Diploma or higher 69.1

Total monthly income (N$)

< 500 16.6
500–1000 6.8
1001–4000 9.8
4001–10 000 17.5
> 10000 49.3

Regions in Namibia

Erongo 34.4
Hardap 0.5
Kavango East 1.0
Kavango West 0.7
Khomas 31.7
Kunene 0.8
Ohangwena 6.2
Omaheke 0.3
Omusati 4.3
Oshana 7.8
Oshikoto 4.2
Otjozondjupa 2.9
Zambezi 1.1
!Karas 3.9

fish in the human diet were those with a primary education
level (Grade 1–7) (Fig. 2). Based on Pearson’s Chi-squared test,
there was a significant difference among the education level with
regards to the knowledge of the importance of fish in the human
diet (X-squared = 87.31, df = 8, p < 0.05).

3.3. The most preferred marine fish species

To determine the most preferred marine fish species, out
f 2481 responses only 2368 responses were considered be-
ause some fish species listed included freshwater fish species
e.g., Tilapia Oreochromis mossambicus) were excluded from the
ata analysed. Additionally, some species mentioned were not
ish (e.g., squid). Out of the 17 marine fish species (8 were listed
n the questionnaire while 9 were added by the participants)
onsumers mostly favoured hake (Merluccius capensis and M.
aradoxus) (31.5%), followed by Cape horse mackerel (Trachurus
apensis) (21.7%). Some participants (4.5%) did not know the name
f the fish that they preferred (Fig. 3).

.4. Frequency of domestic marine fish consumption

The respondents were asked how often they consume marine
ish on average per week. A total of 55 (2.3%) responses were not
iscernible, while 2.6% of the participants did not respond. Out of
total of 1,951 responses considered, most respondents (64.1%)
ere poor fish consumers consuming fish once a week or once a
onth (Fig. 3). The Chi-square test found a significant variation

n the different fish consumer classes (X-squared = 61.20, df = 3,
< 0.05).
Participants claimed that they purchased most of the marine

ish from the retail fish shops (50.7%), wholesale fish companies
 r

4

18.8%), NFCPT (17.4%), open markets (10.4%) and from other
arious markets (< 2% each).
Furthermore, participants were questioned on their aware-

ess of NFCPT as the sole institute mandated to promote the
onsumption of fish in Namibia and to ensure affordability and
ccessibility of fish countrywide. A total of 73.8% of participants
laimed that they were aware of the existence of NFCPT. The
egional analysis showed that the Kavango West and Oshana
egions had the highest proportion of consumers who were aware
f NFCPT at 88.2% and 83.9% respectively, while Omaheke had the
east (42.9%) number (Fig. 5).

.5. Distribution of marine fish purchase (kg), population distribu-
ion and weighted fish purchase by region in 2019

In total 1461140.32 kg of marine fish was purchased in 2019
as per the secondary data supplied by NFCPT). Marine fish con-
umption (measured by the total quantity of fish purchased in
ilogrammes [kg]) varied significantly across the 14 Namibian
egions in 2019. Most marine fish were purchased in the Khomas
egion (60,764.8 weighted kg), and the lowest in the Otjozond-
upa region (592.4 weighted kg) (Table 2).

.6. Determinants of domestic marine fish consumption and practi-
al methods to promote marine fish consumption in Namibia

Survey results indicate that marine fish consumption in Namib-
an is poor (Fig. 4). Out of the factors listed by the participants,
he key constraints of domestic marine fish consumption are af-
ordability and accessibility. On affordability, 60.5% of participants
laimed that fish is not affordable which may be a causal factor
or poor consumption. On accessibility, 61.3% of the participants
tated that fish is not readily accessible when they need it. Other
articipants did not consume fish for health or cultural reasons.
ome consumers were not confident in preparing fish meals and
ome did not prefer fish.

.7. Logit model

Based on the Logit Model applied to the data collected from
,149 participants, the modelling results reveal that for the par-
icipants to respond that fish is affordable or not, their responses
ere principally driven by age, education level and monthly

ncome of participants (p < 0.05), while the region of residence
id not significantly influence this response (p > 0.05) (Table 3).

.8. Proposed strategies to promote domestic marine fish consump-
ion

Survey questions were asked to better understand factors that
ould promote fish consumption in Namibia. A total of 49.7%
f participants suggested a reduction in the current fish price
ould lead to higher fish consumption. 39.2% of the participants
uggested an increase in local marine fish supply nationwide
ncluding remote areas would help. 11.1% were in favour of the
ntroduction of fish consumption awareness campaigns to boost
ocal marine fish consumption.

. Discussion

.1. Survey respondents

The survey received a relatively high response rate (2481
espondents) compared to other similar surveys (Hicks et al.,
008; Cardoso et al., 2013). The survey had a high participation

ate (46.4%) from the 30–40 age group, likely due to their high
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Fig. 2. Awareness of the importance of fish in the human diet, as per the response of the survey participants.
Fig. 3. The most consumed marine fish according to the fish consumption survey in Namibia. Alfonsino (Beryx splendens), angelfish (Brama brama), dentex (Dentex
acrophthalmus), galjoen (Dichistius capensis), hake (Merluccius capensis and M. paradoxus), Cape horse mackerel (Trachurus capensis), john dory (Zeus capensis), kabeljou
Epinephelus marginatus), kingklip (Genypterus capensis), monkfish (Lophius vomerinus and L. vaillanti), sardine (Sardinops sagax), salmon (Atractoscion aequidens), snoek
(Thyrsites atun), steenbrass (Lithognathus aureti, and Chirodactylus grandis), sole (Austroglossus microlepis) and tuna (Thunnus spp.) were listed.
Fig. 4. The frequency of domestic marine fish consumption in Namibia based on the response of the survey participants.
echnology affinity. Elderly participants were underrepresented
1%), probably owing to their difficulties in the use of electronic
evices and internet resources (Table 1). Most participants were
esidents of the Erongo region, the region with the most fishing
rocessing facilities and the largest sea-port in Namibia (Erasmus
t al., 2021). This puts the residents in a better position to de-
elop an interest in fishery-related discussions. Most respondents
ere females (58.4%), as also in the previous study (78%) on

ish consumption in Namibia (Musaba and Namukwambi, 2011).
his reflects the Namibian population structure which is skewed
owards females (NSA, 2017). The high proportion of female
espondents could also be reflective of who makes dietary de-
isions within Namibian households. The main limitation of our
5

study remains that conclusions are derived from a proportion of
participants who had access to the internet and not necessarily
representative of the entire Namibian population. This limitation
could affect values, attitudes, norms, and consumer behaviour
that were observed, and thus warrant further studies.

Most participants (97.9%) agreed that fish is important in a
human diet. Considering the level of education, most respondents
who did not seem to know the importance of including fish
in the human diet were those with a primary education level
(Grades 1–7) (Fig. 2). This might suggest an association between
an understanding of dietary needs with education level (Maciel
et al., 2019). A large fraction of the participants had a diploma or
higher education level (69.1%). This group of people are aware of
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Fig. 5. Percentage response of the participants’ awareness of the Namibia Fish Consumption Promotion Trust (NFCPT).
Table 2
Spatial purchase of marine fish across 14 regions of Namibia in 2019 (data courtesy of Namibian Fish Consumption Promotion Trust).
Region Fish purchased in

2019 kg
Total population in
2016

Population% Weighted kg

Total purchase 1461140.32
Total population 2424388
Erongo 112,978.78 182,402 7.5 8,500.1
Hardap 14,485.65 187,186 7.7 1,118.4
Kavango East 101,443.06 148,466 6.1 62,12.2
Kavango West 54,960.55 89,313 3.7 20,24.7
Khomas 354,315.67 415,780 17.1 60,764.8
Kunene 23,173.49 97,865 4.0 935.4
Ohangwena 136,175.95 255,510 10.5 14,351.8
Omaheke 192,44.47 74,629 3.1 592.4
Omusati 137,633.85 249,885 10.3 14,186.1
Oshana 308,605.28 189,237 7.8 24,088.4
Oshikoto 86,603.9 195,165 8.1 6,971.7
Otjozondjupa 13,680 154,342 6.4 870.9
Zambezi 6,7257.67 98,849 4.1 2,742.3
!Karas 30,582 85,759 3.5 1,081.8
Table 3
The results of the Logit model of the survey participants (% of respondents, n = 2149).

Estimate Standard error Z-value p-value

Age −2.845e−02 5.893e−03 −4.828 1.38e−06
Education level −1.461e−01 4.347e−02 −3.362 0.000774
Monthly income −5.101e−05 1.148e−05 −4.445 8.80e−06
Region of residence 3.461e−03 1.199e−02 0.289 0.772815
dietary needs and are often interested in national conversations
on various platforms. A high education level also may suggest a
good income that can afford the participant access to the internet.

4.2. Fish preferences and consumption frequency

Most respondents preferred hake and Cape horse mackerel
espite many other fish species harvested off Namibia. Hake and
ape horse mackerel are the marine fish sold in the highest quan-
ity in comparison to other fish species in the NFCPT fish shops
The Namibian, 26 February 2019). In a study on socio-economic
eterminants of consumer fish purchase in Windhoek (Musaba
6

and Namukwambi, 2011), it was found that the likelihood to
purchase hake was higher among high-income households than
in low-income households, affirming the issues of affordability.
A large percentage of our survey participants (49.3%) earned
a monthly salary of more than N$10 000, which might have
influenced their choice of hake. Cape horse mackerel, the sec-
ond most preferred marine fish species, is relatively inexpensive,
readily available and is the highest species in Namibia in terms
of landed volume (Kirchner et al., 2010; Kainge et al., 2020).
The fish preferences were most likely influenced by affordability,
the accessibility of particular fish species and the fish texture
(Verbeke et al., 2007).
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Most respondents (64.1%) were poor fish consumers, consum-
ng fish once a week or once a month. This is lower than the
ecommended two to three servings of fish (preferably oil fish)
er week (Schonfeldt, 2013; USDA, 2015). Namibia produces a
arge amount of capture fish, ranked third in Africa in 2017 (NPC,
017) but fish consumption remains low based on our survey and
s per NFCPT (The Namibian, 2019). This is paradoxical, especially
ince many participants (97.9%) were aware of the importance of
ish in the human diet.

Although Namibia has a coastline of about 1572 km, Namibia’s
opulation density is mostly inland (NSA, 2017). Scarce settle-
ent along the coast is attributed to the inhospitable nature of
ost coast due to the harsh environmental conditions, as well
s restricted access due to national park protection or diamond
ining concessions (Kainge et al., 2020). This differs from other
oastal countries, such as Angola and South Africa, where the
oastal areas are densely populated (Sauer et al., 2003; Neto,
015). As such a majority of the population lives far from the
ea-ports where marine fish is more available and accessible.
he traditional diet in Namibia is red meat-based and heavily
elies on carbohydrates from maize and mahangu porridge that
s customary in most African countries (FAO, 2017). Furthermore,
ore than 20% of the Namibian total population was undernour-

shed in 2015 (Bennett et al., 2018) and malnutrition remains
significant underlying cause of death in children below the

ge of five in Namibia (WHO, 2014). Regular fish consumption
an help mitigate these malnutrition issues (UNSD, 2019). Recent
redictions foresee an increase in the per capita fish consumption
lobally, except in Africa (OECD/FAO, 2017)). The lack of an in-
rease in fish consumption in Africa is projected to aggravate the
alnutrition status as fish provides valuable micronutrients and
rotein. More effort should be directed at persuading Namibians
o regularly consume fish. Efforts focusing on food security and
utrition should recognise the potential of fish in providing es-
ential micronutrients to improve the dietary quality, nutritional
tatus, and human well-being (Chan et al., 2019).

.3. Marine fish purchase

Results showed that there is a clear preference for purchasing
arine fish from retail fish shops (50.7%) and wholesale fish
ompanies (18.8%). This is likely driven by fish prices at these
arkets. NFCPT is the sole organisation tasked to promote fish
onsumption in Namibia by ensuring affordability and accessi-
ility (Musaba and Namukwambi, 2011; Paterson et al., 2013).
lthough 73.8% of the participants claimed that they were aware
f the NFCPT, only 17.4% of participants purchased marine fish
rom this trust. It remains to be investigated why so few par-
icipants purchased marine fish from NFCPT. Since some regions
ave fewer NFCPT fish outlets than others, there is unequal ac-
essibility of fish sold by NFCPT (NFCPT, 2019). It is also possible
hat the prices of fish were not affordable even at the NFCPT fish
utlets.
NFCPT is well known among the survey participants (73.8%).

owever, regional analyses show that the Kavango West and
shana regions had the highest proportion of consumers who
ere aware of this trust (88.2% and 83.9% respectively), which
ossibly reflects good marketing strategies in these regions. The
urrent effort by NFCPT focused on promoting fish consumption
n Namibia needs to be intensified, especially in the Omaheke
egion where only 42.9% of the participants were aware of NFCPT.
7

4.4. Accessibility and consumption drivers

Why does the high fish production in Namibia does not equal
a high fish consumption? To understand the determinant factors
in fish consumption, participants were asked to give reasons that
restrict regular fish consumption. The most important factors
influencing domestic fish consumption were affordability, acces-
sibility, health reasons, cultural values, and fish taste. Although
marine fish species have different prices depending on the type
of fish species and size, most participants indicated that fish was
not affordable in Namibia even though most (49.3%) earned over
N$10 000 monthly. Some marine fish species, such as monk-
fish (Lophius vomerinus and L. vailanti) were hardly favoured (<
1% participants), likely because of their high cost. Monkfish is
scarcely consumed locally probably because it is a highly valuable
fish on global markets (MFMR, 2018; Boyer and Hampton, 2001;
Maartens and Booth, 2001). Monkfish is mostly processed at sea
(Erasmus et al., 2021) and the products are mostly exported.
Namibia shares various fisheries resources (e.g., hake) with An-
gola and South Africa (the three countries forming the Benguela
Current Large Marine Ecosystem) (Sowman and Cardoso, 2010;
Kainge et al., 2020). However, based on the (FAO, 2017) report,
Namibia exports the most fish (453 476 t) in comparison to the
other two countries. Kainge et al. (2020) described the marine
fisheries in Namibia as almost solely commercial. Thus, the fish
prices in Namibia are globalised and linked to international mar-
kets (Bronnmann et al., 2020), which consequently influences
local fish prices. The mounting price of fish products in Senegal
has been noted as a leading cause of food vulnerability (Thiao
et al., 2018). Similarly, affordability was also the most obvious
constraint to increasing fish consumption in Bulgaria (Stancheva,
2018). The Logit model indicates that age, education level and
monthly income of survey participants significantly influenced
the perception of marine fish affordability by participants.

Less than 1% of the participants stated that they did not
consume fish because they did not like the fish taste. The issue
of fish taste acting as a barrier to fish consumption has also been
raised before (Leek et al., 2000; Musaba and Namukwambi, 2011).
Few participants (< 1%) claimed that they did not consume fish
because of cultural reasons, bothered by too many fish bones,
lack of fish cooking skills and health concerns. A lack of freezers
to keep fish fresh, especially in remote areas, is important in
fish consumption. A large Namibian population (52.1%) resides in
rural areas (NSA, 2017) where electricity and cooling devices are
limited. However, these groups were likely underrepresented in
our survey.

Participants were dissatisfied with fish accessibility, with 61.7%
claiming that the fish was not readily accessible. Fish consump-
tion is a complex issue, thus the factors discussed in this study
are linked. For instance, limited accessibility of fish in specific
regions, especially those farther from the sea-ports (e.g., Kunene),
showed its effect on the most preferred fish with these remote
regions preferring Cape horse mackerel because they are not
exposed to a variety of fish species as participants in the coastal
towns (e.g., Erongo). Long distances from the sea-ports to various
inland regions and challenging logistics are some of the multiple
challenges contributing to the uneven distribution of Namibian
marine fish species across the country (Brunsø, 2003; Paterson
et al., 2014). NFCPT should ensure that fish is made readily avail-
able countrywide. Unaffordability and inaccessibility of marine
fish are hindering the call for the public to consume fish regularly.

The secondary data indicate a significant variation in spatial
marine fish consumption across Namibia with the Khomas re-
gion purchasing the most fish in 2019 (Table 2). This indicates
that fish consumption is not homogeneous with geographical
region (Swartz and Pauly, 2008). These regional differences can
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e attributed to differences in regional population density, which
aries considerably, with Khomas having the highest population
ensity (NSA, 2017). Furthermore, the distance from the sea-
orts is also an important geographical parameter, acting as a
eterminant of fish consumption as also observed in Portugal
Cardoso et al., 2013). Although regions in proximity of the sea-
orts, such as Erongo and !Karas, enjoy much better availability
f fish, their population is low compared to Khomas, and hence
hese regions with low population have low marine fish purchase,
n indication that availability does not necessarily translate into
onsumption. Although there are 17 NFCPT fish shops across
3 regions of Namibia, with an exception of the Otjozondjupa
egion, the number of NFCPT fish shops also vary regionally
ith some regions having two fish shops (e.g., Khomas region)
hile others have one shop (e.g., Hardap region) (NFCPT, 2019).
egional differences in fish consumption reflect variations in fish
ffordability, accessibility, availability, cultural food preferences,
nd social behaviour in Namibia.

.5. Promoting fish consumption

To promote marine fish consumption, several strategies were
dentified. The first is to reduce the amount of fish exported to
ther countries. Currently, Namibia exports about 75% of fish and
eafood (MFMR, 2018). This limits the fish species available for
omestic consumption, thus compromising the food security of
he exporting countries (Swartz and Pauly, 2008). Many African
ountries export particularly high-value fish to developed coun-
ries, which is likely to negatively impact the local populations’
ood security and livelihoods (Chan et al., 2019).

Where possible, Namibians should be encouraged to fish on an
rtisanal fishing level, a practice that supports food and nutrition
ecurity (FAO, 2015). Unlike other African countries, Namibia has
o legally recognised artisanal fishery (Sowman and Cardoso,
010). The fish products consumed in Senegal are mostly landed
y the artisanal fisheries (Thiao et al., 2018). The artisanal fishery
s also significant for Angola, which shares some of the marine re-
ources with Namibia (Neto, 2015; Kainge et al., 2020). A Nigerian
tudy (Adeniyi et al., 2012) found 68% of participants identified as
elf-employed fishers while in this study, none of the survey par-
icipants identified as fishery artisans. Human settlement along
he Namibian coast is minimal due to the harsh and arid coastal
nvironment Anon (2010), leading to a poor culture of artisanal
ishing. Moreover, the structure of the Namibian fishing sector is
implified by the limited number of ports (only two ports).
Collective efforts from various stakeholders (e.g., government

gencies, health workers, fishermen) are needed to produce more
ood and nutritional awareness campaigns. It would be useful to
stablish national campaigns, such as ‘‘Eat Fish Namibia’’, similar
o the campaigns in developed countries (e.g., the ‘‘Eat Seafood,
merica’’ campaign). The development of nutritional campaigns
as been long suggested to promote low-cost nutritious diets
nd sustainable food program intervention strategies which can
e instrumental in increasing consumer awareness (Mbhenyane
t al., 2020). To increase fish consumption, the health benefits of
ating fish and other seafood should be better explained as well
Aydın et al., 2011).

.6. Limitations

This study was limited to the participants with access to
he internet. Moreover, most participants were graduates and
ere at a relatively high-income level. Therefore, there is a large
ector of the Namibian population that was not captured in this
urvey, which might have skewed our results. To address this
imitation, future work should include the population that was
8

lacking in our survey (e.g., non-educated, those without internet
access) and should also translate the survey into various Namib-
ian languages to limit possible language barriers. Despite these
drawbacks, our study provides useful insights into the public
perception of marine fish consumption across Namibia.

5. Conclusion

The study helped us to understand the issues of low fish
consumption in Namibia, mainly due to fish scarcity and un-
affordability. These findings are important for the implementa-
tion of policies that encourage fish consumption and consequent
improvement of lifestyle (Trondsen et al., 2003). There was a
common and positive perception of most participants (97.9%)
that consuming fish is important for a human diet; however,
barriers to fish consumption need to be addressed immediately.
This study provides evidence that marine fish consumption and
perception vary significantly across Namibia, with the Khomas
region purchasing the most fish. This study also provides a much-
needed context to promote local fish consumption. The insights
are essential for policymakers and other stakeholders in the fish-
ing industry to formulate and implement strategies to promote
fish consumption in Namibia. Results from this study are antici-
pated to contribute to the promotion of local fish consumption,
which is a significant aspect globally. The Namibian fishing in-
dustry has the potential to significantly improve domestic marine
fish consumption, but not without more effort to address the
discussed barriers to domestic fish consumption. Although in-
terventions to promote fish consumption (e.g., NFCPT efforts)
exist, additional efforts must be spent to mitigate barriers to
local fish consumption. Namibia should enact policies to pro-
mote seafood consumption, such as by increasing the affordability
of fish. This study builds on existing work to boost domestic
fish consumption in Namibia. It also contributes to the ongoing
discourse of promoting fish consumption, especially in devel-
oping countries. From this study, researchers, health workers,
fishing companies, marketers, and other stakeholders can identify
which factors influence fish consumption they need to focus on,
in line with Namibian consumers’ perceptions. Understanding
consumers’ perception of domestic marine fish consumption is
crucial to the success of domestic marine fish consumption in
Namibia and elsewhere.
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